Connecticut Curriculum Design Unit Planning Organizer

Grade 4 Mathematics

 Unit 2 - Factors and Multiples


Pacing: 2 weeks (plus 1 week for reteaching/enrichment)

	Mathematical Practices 

	Mathematical Practices #1 and #3 describe a classroom environment that encourages thinking mathematically and are critical for quality teaching and learning.

Practices in bold are to be emphasized in the unit.
1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.

	Domain and Standards Overview

	Operations and Algebraic Thinking

• Use the four operations with whole numbers to solve problems.

• Gain familiarity with factors and multiples.

• Generate and analyze patterns.


	Priority and Supporting CCSS
	Explanations and Examples*

	4.OA.4. Find all factor pairs for a whole number in the range 1–100.  Recognize that a whole number is a multiple of each of its factors. Determine whether a given whole number in the range 1–100 is a multiple of a given one-digit number. Determine whether a given whole number in the range 1–100 is prime or composite.
	4.OA.4.  Students should understand the process of finding factor pairs so they can do this for any number 1 -100, not just those within the basic multiplication facts. 

Example: 

Factor pairs for 96: 1 and 96, 2 and 48, 3 and 32, 4 and 24, 6 and 16, 8 and 12.

Multiples can be thought of as the result of skip counting by each of the factors. When skip counting, students should be able to identify the number of factors counted e.g., 5, 10, 15, 20 (there are 4 fives in 20).
Example: 


Factors of 24: 1, 2, 3, 4, 6, 8,12, 24 


Multiples : 
1,2,3,4,5…24 




2,4,6,8,10,12,14,16,18,20,22,24 




3,6,9,12,15,18,21,24 




4,8,12,16,20,24 




8,16,24 




12,24 




24 

To determine if a number between1-100 is a multiple of a given one-digit number, some helpful hints include the following: 

• all even numbers are multiples of 2 

• all even numbers that can be halved twice (with a whole number result) are multiples of 4 

• all numbers ending in 0 or 5 are multiples of 5 

Continued on next page
4.OA.4.  Continued

Prime vs. Composite: 


A prime number is a number greater than 1 that has only 2 factors, 1 
and itself. 

Composite numbers have more than 2 factors. 

Students investigate whether numbers are prime or composite by 

• building rectangles (arrays) with the given area and finding which numbers have more than two rectangles (e.g. 7 can be made into only 2 rectangles, 1 x 7 and 7 x 1, therefore it is a prime number) 

• finding factors of the number


	4.OA.1.  Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 × 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal statements of multiplicative comparisons as multiplication equations.


	4.OA.1.  A multiplicative comparison is a situation in which one quantity is multiplied by a specified number to get another quantity (e.g., “a is n times as much as b”). Students should be able to identify and verbalize which quantity is being multiplied and which number tells how many times. 



	4.OA.5. Generate a number or shape pattern that follows a given rule. Identify apparent features of the pattern that were not explicit in the rule itself.  For example, given the rule “Add 3” and the starting number 1, generate terms in the resulting sequence and observe that the terms appear to alternate between odd and even numbers. Explain informally why the numbers will continue to alternate in this way.


	4.OA.5. Patterns involving numbers or symbols either repeat or grow. Students need multiple opportunities creating and extending number and shape patterns. Numerical patterns allow students to reinforce facts and develop fluency with operations. 
Patterns and rules are related. A pattern is a sequence that repeats the same process over and over. A rule dictates what that process will look like. Students investigate different patterns to find rules, identify features in the patterns, and justify the reason for those features.
Continued on next page

4.OA.5. Continued

Examples:

Pattern

Rule

Feature(s)

  3,   8, 13, 18,

23, 28, …

Start with 3,

add 5

The numbers alternately end with a 3 or 8

5, 10, 15, 20…

Start with 5,

add 5

The numbers are multiples of 5 and end with either 0 or 5.  The numbers that end with 5 are products of 5 and an odd number.  The numbers that end in 0 are products of 5 and an even number.

After students have identified rules and features from patterns, they need to generate a numerical or shape pattern from a given rule. 
Example:
Rule: Starting at 1, create a pattern that starts at 1 and multiplies each number by 3. Stop when you have 6 numbers. 
Students write 1, 3, 9, 27, 81, 243. Students notice that all the numbers are odd and that the sums of the digits of the 2 digit numbers are each 9. Some students might investigate this beyond 6 numbers. Another feature to investigate is the patterns in the differences of the numbers (3 - 1 = 2, 9 - 3 = 6, 27 - 9 = 18, etc.)



	Concepts

What Students Need to Know
	Skills

What Students Need To Be Able To Do
	Bloom’s Taxonomy Levels

	Factor Pairs

Whole Number

Multiplicative Equations

Multiplicative Comparisons

Pattern

	FIND (for a whole number 1-100)
RECOGNIZE (that it’s a multiple of each of its factors)

DETERMINE 

· (if it’s a multiple of a given one-digit number)

· (whether prime or composite)
INTERPRET (as multiplicative comparisons)

REPRESENT (as verbal statements of multiplicative equations)
GENERATE (number or shape that follows a given rule)

IDENTIFY (features not explicit in rule itself)
	2

2

2

3

3
3
2


	Essential Questions 

	


	Corresponding Big Ideas

	


	Standardized Assessment Correlations

(State, College and Career)

	Expectations for Learning (in development) 
This information will be included as it is developed at the national level. CT is a governing member of the Smarter Balanced Assessment Consortium (SBAC) and has input into the development of the assessment. 


	Tasks from Inside Mathematics (http://insidemathematics.org/index.php/mathematical-content-standards)

These tasks can be used during the course of instruction when deemed appropriate by the teacher.

NOTE: Most of these tasks have a section for teacher reflection.

	LEARNING ACTIVITIES—

Buttons – NOTE: This learning activity may also be used in Grade 5, Unit 3.

Piles of Oranges – NOTE: This learning activity may also be used in Grade 5 Unit 3


	Tasks and Lessons from the Mathematics Assessment Project (Shell Center/MARS, University of Nottingham & UC Berkeley)
These tasks can be used during the course of instruction when deemed appropriate by the teacher.

	LEARNING ACTIVITIES—

Houses in a Row – NOTE: This learning activity may also be used in Grade 5, Unit 3.


	Unit Assessments

The items developed for this section can be used during the course of instruction when deemed appropriate by the teacher.

	


6
Adapted from The Leadership and Learning Center “Rigorous Curriculum Design” model.
*Adapted from the Arizona Academic Content Standards.

